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(57) Abstract: A hair dryer (10) employing a 
radiator made of a ceramic adapted when heated 
to radiate tar-infrared radiation which includes 
an elongate body (20), which has an inlet end 
defining an inlet (24) and an outlet end (26) 
defining an outlet (28), a fan (40), which is 
adapted when driven to draw air into the inlet, to 
move air through the elongate body, and to blow 
air from the outlet, an electrical motor (50), which 
is adapted when energized to drive the fan, and 
an electrical heater (60), which is mounted within 
the elongate body, between the fan and the outlet. 
The ceramic radiator is configured as a grille 
having plural apertures (104), through which air 
can flow when moved through the elongate body 
by the fan when energized. As the flow modifier 
(120), such as a flow concentrator, would be 
otherwise mounted, the ceramic radiator is 
mounted to the elongate body, at or near the outlet 
end, within the outlet, via a generally tubular 
adapter. The ceramic radiator is mounted so as to 
be radiantly healed by the electrical healer when 
energized and so as to be additionally heated by 
air being moved through the elongate body by 
the fan when the electrical motor is energized 
and being heated by the electrical heater when the 
electrical heater is energized. 
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Title of the Invention 

HAIR DRYER EMPLOYING FAR-INFRARED RADIATION 



Field of the Invention 

This invention pertains to a hair dryer employing a radiator made of a 
ceramic adapted when heated to radiate far-infrared radiation. 
Background of the Invention 

Conventionally, a hair dryer employs a heating wire, such as a nickel- 
chromium (Ni-Cr) wire, and relies upon heat convection only to dry a user's hair. 

As exemplified in United States Patent No. 6,205,677 (from International 
Application No. PCT/KR99/00336) it has been known for a hair dryer to employ a 
heater radiating far-infrared radiation. As exemplified therein, the heater radiating 
far-infrared radiation is a halogen heater, which comprises a heating wire within a 
gas-filled, quartz tube. Such a hair dryer employs far-infrared radiation as well as 
heat convection to dry a user's hair. 

Certain ceramics containing silica oxide (SiO^ and aluminum oxide 
(AL 2 0 2 ) are known to radiate far-infrared radiation when heated. In some 
publications, because of biological and physiological effects attributed to far- 
infrared radiation by researchers in Japan, Korea, and elsewhere, such ceramics 
that radiate far-infrared radiation are called bio-ceramics. Also, in some 
publications, far-infrared radiation is called-by a "FIR" acronym. 
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Hereinbefore and hereinafter, although far-infrared radiation refers to a 
much wider range in astronomy and astrophysics, far-infrared radiation refers to 
electromagnetic radiation having a wave length in a range from approximately five 
microns to approximately fifteen microns. 
Summary of the Invention 

This invention provides a hair dryer employing a radiator made of a 
ceramic, such as a bio-ceramic, which is adapted when heated to radiate far- 
infrared radiation. A ceramic suitable for the radiator is available commercially 
from Tae Yang Ind. Co. of Majungong 87-1, Sugu, Inchon, Korea, under its 
CELAMINE trademark. 

The hair dryer comprises an elongate body, which has an inlet end defining 
an inlet and an outlet end defining an outlet. The hair dryer further comprises a 
fan, which is adapted when driven to draw air into the inlet, to move air through 
the elongate body, and to blow air from the outlet, and an electrical motor, which 
is adapted when energized to drive the fan. The hair dryer further comprises an 
electrical heater, which is mounted within the elongate body, between the fan and 
the outlet. 

This invention contemplates that the ceramic radiator is mounted to the 
elongate body, at or near the outlet end, so as to be radiantly heated by the 
electrical heater when energized and so as to be additionally heated by air being 
moved through the elongate body by the fan when the electrical motor is energized 
and being heated by the electrical heater when the electrical heater is energized. 

Preferably, the elongate body, at or near the outlet end, and the ceramic 
radiator have respective formations, which enable the ceramic radiator to be snap- 
fitted onto the elongate body, at or near the outlet end. In a preferred embodiment, 
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such formations enable the ceramic radiator to be snap fitted onto the elongate 
body, at or near the outlet end, within the outlet. Preferably, the electric heater is 
configured as a grille having plural apertures, through which air can flow when 
moved through the elongate body by the fan when energized. 

For a discussion of certain effects attributed to far-infrared radiation, 
particularly in a context of a hair dryer, the disclosure of United States Patent No. 
6,205,677, supra, is incorporated herein by reference. 
Brief Description of the Drawings 

Figure 1 is a longitudinal, cross-sectional view of a hair dryer employing a 
ceramic radiator, as discussed above, and constituting a preferred embodiment of 
this invention. 

Figure 2 is a transverse, cross-sectional view taken along line 2-2 of Figure 
1 , in a direction indicated by arrows. 
Detailed Description of the Preferred Embodiment 

As shown, a hair dryer 10 employing a ceramic radiator 100, as discussed 
above, constitutes a preferred embodiment of this invention. When heated in a 
manner to be later described, the ceramic radiator 1 00 radiates far-infrared 
radiation, i.e., electromagnetic radiation having a wave length in a range from 
approximately five microns to approximately fifteen microns. 

The hair dryer 10 comprises an elongate body 20, which has an inlet end 22 
defining an inlet 24 and an outlet end 26 defining an outlet 28 and which has an 
attached handle 30 mounting an electrical switching means 32. The elongate body 
20 is lined with thermally insulative materials 34, 36, of types used 
conventionally in hair dryers. 
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The hair dryer 1 0 further comprises a fan 40, which is adapted when driven 
to draw air into the inlet 24, to move air through the elongate body 20, and to blow 
air from the outlet 28, and an electrical motor 50, which is adapted when energized 
to drive the fan 40 via a rotary shaft 42. The hair dryer 1 0 further comprises an 
electrical heater 60, which is mounted within the elongate body 20, between the 
fan 40 and the outlet 28 and which comprises an elongate coil 62 of a heating 
wire, such as a nickel-chromium (Ni-Cr) wire. The elongate coil 62 is mounted 
within the elongate body 20 via mounting tabs 66. 

The fan 40 and the electrical heater 60 are controlled by the electrical 
switching means 32, through which the fan 40 and the electrical heater 60 are 
connectable to a source (not shown) of electrical power. The electrical switching 
means 32 may comprise a single switch 44 to control the fan 40 and to control the 
electrical heater 60 or, if desired, a separate switch (not shown) to control the fan 
40 and a separate switch (not shown) to control the electrical heater 60. The fan 
40 and the electrical heater 60 may be thus controlled at a single setting for each or 
at plural, selectable settings for one or for both. 

As mounted to the elongate body 20, at the outlet end 26, the ceramic 
radiator 1 00 is configured as a grille having an outer, generally cylindrical edge 
1 02 and having plural apertures 1 04, which are defined by crossed members 1 06 
and through which air can flow when moved through the elongate body 20 by the 
fan 40 when energized. 

A generally tubular adapter 110 having an inner end 1 12, an outer end 114, 
and two circumferential, radially inwardly projecting ribs 1 1 6 is provided, in 
which the ceramic radiator 100 is mounted, between the ribs 116. The elongate 
body 20, at the outlet end 26, and the generally tubular adapter 1 10, at the inner 
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end 112, have respective formations 108, 118, which enable the generally tubular 
adapter 1 10 to be snap-fitted onto the elongate body 20, at the outer end 26, within 
the outlet 28, whereby to mount the ceramic radiator 100 onto the elongate body 
20, at the outlet end 28. 

Being mounted to the elongate body 20, at the outlet end 26, as described 
above, the ceramic radiator 100 is mounted so as to be radiantly heated by the 
electrical heater 60 when the electrical heater 60 is energized and so as to be 
additionally heated by air being moved through the elongate body 20 by the fan 40 
when the electrical motor 50 is energized and being heated by the electrical heater 
60 when the electrical heater 60 is energized. 

A flow modifier 120, at an inner end 122, and the generally tubular adaptor 
1 10, at the inner end 1 12, have similar formations 124, 126, which enable the flow 
concentrator 120 to be snap-fitted onto the generally tubular adapter 1 10. If the 
ceramic radiator 100 and the tubular adapter 110 were not provided, the flow 
concentrator 1 20 could be snap-fitted onto the elongate body 20, at the outer end 
26, within the outlet 28. As shown, the flow modifier 120 is a flow concentrator 
of a known type, which is provided commonly on a hair dryer. Alternatively, the 
flow modifier could be a flow diffuser (not shown) of a known type, which is 
provided commonly on a hair dryer. 

Broadly, as the generally tubular adapter 100 is mountable as and where the 
flow modifier 120 would be otherwise mounted, this invention enables a ceramic 
radiator, such as the ceramic radiator 100, to be readily adapted for any hair dryer 
having an elongate body with suitable formations enabling a flow concentrator or 
a flow diffuser to be snap fitted onto the elongate body, at or near an outlet end of 
the elongate body. 
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As compared to known hair dryers relying upon heat convection only, the 
hair dryer 10 can be effectively operated at lower temperatures and with higher 
efficiencies. 
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Claims 

1 . A hair dryer employing a radiator made of a ceramic adapted when 
heated to radiate far-infrared radiation, the hair dryer comprising an elongate 
body, which has an inlet end defining an inlet and an outlet end defining an outlet, 
a fan, which is adapted when driven to draw air into the inlet, to move air through 
the elongate body, and to blow air from the outlet, an electrical motor, which is 
adapted when energized to drive the fan, and an electrical heater, which is 
mounted within the elongate body, between the fan and the outlet, the ceramic 
radiator being mounted to the elongate body, at or near the outlet end, so as to be 
radiantly heated by the electrical heater when energized and so as to be 
additionally heated by air being moved through the elongate body by the fan when 
the electrical motor is energized and being heated by the electrical heater when the 
electrical heater is energized. 

2. The hair dryer of claim 1 wherein the ceramic radiator has an outer, 
generally cylindrical edge, wherein the hair dryer further comprises a generally 
tubular adapter, in which the ceramic radiator is mounted, and wherein the 
elongate body, at the outlet end, and the generally tubular adapter have respective 
formations, which are adapted to be snap-fitted together so as to mount the 
ceramic radiator onto the elongate body, at or near the outlet end. 

3. The hair dryer of claim 1 wherein the ceramic radiator has an outer, 
generally cylindrical edge, wherein the hair dryer further comprises a generally 
tubular adapter, in which the ceramic radiator is mounted, and wherein the 
elongate body, at the outlet end, and the generally tubular adapter have respective 
formations, which are adapted to be snap-fitted together so as to mount the 
ceramic radiator onto the elongate body, at or near the outlet end, within the outlet. 
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4. The hair dryer of claim 1 wherein the ceramic radiator is configured as a 
grille having plural apertures, through which air can flow when moved through the 
elongate body by the fan when energized. 

5. The hair dryer of claim 2 wherein the ceramic radiator is configured as a 
grille having plural apertures, through which air can flow when moved through the 
elongate body by the fan when energized. 

6. The hair dryer of claim 3 wherein the ceramic radiator is configured as a 
grille having plural apertures, through which air can flow when moved through the 
elongate body by the fan when energized* 



WO 02/080729 



PCT/US02/02833 



1/1 



10 



34 36 



FIG. 1 




♦ 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/US02/02833 



A. • CLASSIFICATION OF SUBJECT MATTER 

IPC(7) A45D 20/00. 20/10; A47J 27/00; A61H 33/08; F24C 01/14; F26B 03/34, 19/00 
US CL 34/90, 96, 97, 98, 99, 266, 267, 269; 392/375, 379, 380, 381, 382, 383, 384, 385 
According, to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
U.S. : 34/90, 96, 97, 98, 99, 266, 267, 269; 392/375, 379, 380, 381, 382, 383, 384, 385 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
EAST 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



E 



Citation of document, with indication, where appropriate, of the relevant passages 



US 6,285,828 A (CAFARO) 4 September 2001 (04.09.2001) 
(US 5,636,318 A (POLAERT et al.) 3 June 1997 (03.06.1997) 
US 4,263.500 A (SPRINGER et al) 21 April 1981 (21 .04. 1981) 



Relevant to claim No. 



□ 



Further documents are listed in the continuation of Box C. 



□ 



See patent family annex. 



Special categories of cited document: 



-A' 

*E" 
"L" 

"O' 
T* 



document defining the general state of the art which is not considered to be 
of particular relevance 

earlier application or patent published on or after the international filing date 

document which may throw doubts on priority claim(s) or which is cited to 
establish the publication date of another citation or other special reason (as 
specified) 

document referring to an oral disclosure, use, exhibition or other means 

document published prior to the international filing date but later than the 
priority date claimed 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand the 
principle or theory underlying the invention 



uyi 



document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive step 
when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 



24 July 2002 (24.07.2002) 



Date of mailing of the international search report 

1 8 SEP ?no? 



Name and mailing address of the ISA/US 

Commissioner of Patents and Trademarks 
BoxPCT 

Washington. D.C. 20231 

Facsimile No. (703)305-3230 



Authorized officer 
Pamela A. Wilson 
Telephone No. 703/308-0861 




Form PCT/ISA/210 (second sheet) (July 1998) 



